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(54) KSW©**] ^gSi^SlHl^ 



(57) imm 

'Mtitl^lrfiML, fij^a^s^^ < D S 

- c dm A^{r jgffl -e # 5 mss s „ 

«UT, RAKE-g-fiK&|5 2^(±5^lL, #|£«|S3 **|!3MH& 



g;3 





S3:, 1 *p «/ hjfttfW p 5/ h W/JtVK^Mi"2)¥lS 

-Yds/ h^^#/KO5pt&Jg(@ffit0^Sba:to5*P»¥*Si: 
bfc r t SrKrik t 2 3 IH«ro(^«8 

a^j $ tvfc+i m?- 9 1 m bb v 7° y * «# t 

*»S:IlcW-*-5JBia)***«:*J|[Si:, BufS^*® 

®)«¥*S{tSfCt, WSm^-h^o-^^9 9 k, %2<o 
#1 * 3 




#Hfi^ 1 0-2 3 3 7 1 3 



2 

y/Mi^ot, ^lrotf^v^^roftMy^-^^ 
# t BWE* v * 9 -cmm. znxmtiz nitm* k^mm 

flHB* 2 ©JRJi«»4» fltrlEIB 3 fe A 

-t-5^2»^*§§-C*>i9. 

HufEJP^^tt, hu!5^ 1 3 Jxfc«# 

HtFlHir 9 ^W^i-5iPil»Tf *>5 ra*8tWfe*fPSr*-r 
5 r t £*§pm ir -T & PS8^&Ih18S 0 

- 9 zn&m lt mmmm^mz.m m tr w^j-r s w 

wrisw^— 9*$km7£<D£,m^fccxMm*m&- 
tttfvxft&mi^ %Lm~>^#^?>i'7'v#ki,xWim 

A^3 $*xfc*B8f f -^ t HtrtE y 

%mmi'i?*9 frfetoLx^^zvmmm&mgz®)^? y 

50 i£)Mk, Mtf.#}m*>*ft ?±^9 9 k. m2<D®m&® 




3 

***** mi<om»mt. g3«s«sss^ 

-S-KftoT, JBioWW^^^offiBB^-^dSA^S 

sna*2<o***tt*j|»tt % strsaA^Sixfctaiif*- 

mmmi<Dmw?&\z, is? stasis-* 

ff-g-coA*S:^«^e>SttT, BulSA^f^tt^ffira^ 
fflrlBlB2<D*ll«tt, «MBJB3©***tB;*i|[»*»?>A 

5 r i: «r«MK t -f 5 ftfflttSEIillg, 
[0 0 0 1] 

[0 0 0 2] 

Uc^ifeds#3R*ixT*3 9, ifi¥, ds-cdma (Di 

rect Sequence-Code Division Multiple Access : iHgc 
[0 0 0 3] DS-CDMAjS-CIt *<^5£fc:4*# 

[0 0 0 4] «*^&PUW««^tti:ur, S«flHT 




0-233713 



4 

[0005] ^s^se*^)ra»l1*iRlal»i^:ov^T, ins 

««r*«"*-6t>tf>-C\ **<Z>ia»ltft»»6 1 *, RAK 

[0 0 0 6] #f^ffl^&gP6 1 tt. islsi$A'#m 

10 ^*!/71i,^Vnyh £x V^dt^HIK 72^ | 

l o1Sm*tS:**^7 3 t. «*Bffiffi*»*¥iSjb» 7 

[0 0 0 7] KT, #*BSr**Wl;:RM-rSe TOfflttS 
356 ltt, fflt4*S*bfcffiBB7*^-^^A^SrgJt-C, f 

6 2fcW*-r5fc<z>-CS>9. «SS-t"6 0 R 

AKE^$|362tt, mm^^e l^fe^^ft^COfi 
«ffi*4i«««>g«V^^^>A/jfi:aJtT, ^*t<b£r 

[0 0 0 8] r^t, A^£H&gm^>^Vutt, i£t£ 

0 61*. K»*»lilB^A^Snsg«V^^^--fi?iJ 

yfr (SIT. n s> h W/K/^n 

[0 0 0 9] *J3£*|S6 3tt. RAKE^a6 2^?)R 

AKE-^fiESixfcSfS v-^^V^A^j^Sttr, 

[0 0 10] rrT% |RjJWtfejft8B6 ltf^frSBKoi^T, 

1 9ft*w^Biwi-«o w^vu^^^-y 7 itt, ^ 
gp^ibA^^tb^sm^^^vv^r upjy 

t^Xfe^o n ^ h W^V^figlHlg§7 2tt, 

[ooiij mi (omm^mnm 1 3 tt, vmt^hK 
i3 y hv->-^/w^[Eiss7 2^?>AA*ft5 u^y 

it-?*?? (&l~f. r/qp^hvy^Do/^j t 
50 tt. J&^iR^ttSBffiffi^SbSSrlJbl^ji-S J: 5t^*5 0 



(4) 
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[0012] Mm&ft&m&w-mt®. 7 a 

[0013] oi5, nMllfcAVD^F^* 
gff n ^ hs^/jOw^^ (Pik+ j Pq 

k ) , ^nj/ h^^**iaiS7 2$mt}~tz>mk 

^FgCDWT'y Xif^V)^? (Uik+ j Uqk) k^T 

^ h/V (PRi + j PRq ) t*, ^C0 {^SiX 

[0 0 14] 
[11] 



71 



[0015] mmib 7 5 ffirsiiSllffifeXlb JHzJd 

itU7 4fabAt}£iv&/<^ X2 y hvy/K>^n y?co 
^ F/v^fflt^t^T^^o r^-e, WBBtt, 0a*:fcf 

^ h/l") & (PRio+ j PRqo) , «^a-rs>"«>f- 

&m<D¥*%msGLte2£W*'<? v^) % (PRin+ j p 

Rqn) k~tz>k. Wtx-li, r^b^ffito^ortS 

tt\ [»2] 
[0 0 17] 
[12] 



PK+PK 



s= — — 



PRan 



10 



20 



30 



[0018112 <7>«**t»*»» 7 6 fct, ffiffigllft 7 



^^y7i t-^$ttrt^sft ^^^/K^a**ia: 

[0019] oj^ MiiitS«i/y^^n s/ ^ 

l#B<7?if«^>-#/KO-^^ h/U* (Iil+j Iql) . 

ffi«^-<^ h/^^r (si +s q ) k-rsk, mm&mm 

flt^iC*3ttS lSgC^itft^^sS/KD^^ h/l" (Eil + 
j Eql) tt, [13] "C^x.bix5t^fcft5o 

[0 0 2 0] 

[13] 



[0 0 2 1] t£*oraffltftSlHlfiS^»f^(CoV^T 

5^ttv^o *i\ S«S4x*:m*tt, iSSfcflfcSJ'L, 

<Z>S^^M&iW^ ^ y 7 1 j&SgffifVtfOl'S: UPjyh 
[0 0 2 2] '*>f Pyh V^dOwtoSEUfc 72^ 

#/u^iiiK7 2 35>e>A*saxsu^y^m#-i:<z>«* 

[0 0 2 3] * S«ffi«aE»*¥«9fb«B5 7 4 
i<a**#«*JM&7 3d*fcA^*ixS4ffl^fi«<fcffii 

4fBmiBlK7 5*ft&[aA***tfc¥iS««ffi«K 
tb-<^ h/vt^llIAyjSttfc5p*&fiffiffit0^1b^<^ hA" 

2 7 e i^ta^-r 5 0 

[0 0 2 4] ^tt, JB 2 <^a*#»**« 7 6 *Six>- 

^Vufe^^^y 7 l ^r:^&^$a^TV^^§:^f v-^Vu^ig 



40 LTRAKE^«6 2|:BlAt5 0 o* 9 , 

[0 0 2 5] -t It, RAKE^«6 2#l»OH)H 



[0 0 2 6] tit, ^J^g|5 6 3 *Sft*Jt^fiS;*tufca 




7 

[0 0 2 7] 

[0 0 2 8] DS-CDMAMm £16^2* 

»»»a»fe©a««**5cfcTi!WB;rt«:#«>* SflFFi* 

t * $ ns iUft nftmmnjjm 
39J**-*-sfc«>, s««*k:*<5< as««^©«i»t> i 

#**39SfiT U iiff flRfc^ft***-* J^ds-cd 
[0 0 2 9] *«MttJtffi3g«J-«*T^$4xfctfiO 

S-CDMA**»::affl-C#5IBIffltft*BlS«r«»-*-5 

- i£gtf)£-?-So 
[0 0 3 0] 

IBWHSr<IWt-rSfc«>©^a] -fc»f£*«©R!»Gi«r# 
*-*-Sfcftwl(l**lE«i©«MH:, ft*l!tftittlHltti::& 

firtH**"** hA'fc*HB{fc**Mt'«* h/wt LT, flNS 

£LT*i!K @IS«*i:?H»«/Ji:Sr««U DS-C 
[0 03 1] ±E«*«©IW«*i«r#*i-*fc*iz>lll* 
^ Vtf/K/cz y ? ©¥J$JKMffift^*&&ttttiB*Hk 

#5^j1?vW4 % l i^#^iffl©raffltft«©*f»Trfc5W 
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LT*5«9, 0tt«*i:nWt2li:*te*U D 
S - C DM AZfriCCIigffl t?# So 
[0 0 3 2] ±Et£*«wra»jfe*A«fe-*-3fc»©tt# 

10 iStl^t*fi«t, DS-CDMA^idigfflT-# 

So 

[00 3 3] ±IE^5feM«)WlS^Sr««:i-Sfe«)©t** 
JS4fE«©3§Wte, M#£2XliM*«3£tt©ftjntft 

20 DS-CDMA*S;i;Iffl-!?§5 0 

[0 0 3 4] JiE«*«®IWJHjfliSr<IBfc-rSfc»«)W* 
*6lE*S©*WW:, f»*Jj2Xtt»**3|E«cO|^W^ 

WY*3b Lfc't Sr«M«i bT*J 9 , Jl!VN«f«TMB«ffi 

tW^m^Ji:?rfS®L, DS-CDMAMIilfflt-t 
30 So 

[0 0 3 5] ±C«*ffl<©raJHi{SSr**-rSfc«>©BI# 

*/>7£jvtm— ©m-^-e*>s U7°y um^&mti-tz/* 

40 ©*JM*i, ^3<D«#*^*^t, ^2©^gC^ 
©iMffi«aE»fl:**t«b-CISIJ|ll««[©iB*T?fc5*ijjg 

i-S-feu^;?-efci9» huIE^ 2 ©ffl5g*^m^l§tt, mi 



9 

SrJFWi-SJB3©***«:*JHS-e«)«}» ituiESB 2 (DlH 
JM§tt\ llWBJB 3 Art S;ft5** 

JM*T*0» fiMBftDtMSM:* fltflElB 1 <o*IHS-c**m 
»* $ iifcm* <t BufBSS 2 W*J|#-Cft*<5»t $ frfcft* 

t L-TflfHir V* * iCttirt-T SflOH^&S IhJJUI 

to 0 3 6] ±E«*«©RIH^it»*i-*fci!>«>»* 

^SEgpi^it LTWrt^S WaBPMSfc fc^-TS 

jg£ LT*59, |§|ig&;K£?BJtSrt£&ffiaftU DS- 

c DMAKtlfflt-f So 

[0 0 3 7] ±fEi*6*piJrc>P I gjS ( ^^?*-rSfc«)©fS* 

ML, DS-CDMA^3;tin?#5„ 

10 0 3 8] ±EfS63l6«(Olffl)H^Sr»*i-6fc»E)©»* 
3S9B«©*Wtt, RI«l»»iaBir:*5V^-r, ^ n j/ F 

4v-yb i'l'tfA'&tfmb. Art StLfcffiBBT*-^ ft 

t bxmrt-rs mmimmmmw-mmk. msm 

*2 0**#8:SJN§£, jR 1 0«]|[8» 
$f$3<ottX#rfi:Xg»£, IB 2 Jp^Si 
tSrA«i-SISl»l*»«|5«r«*., W^/uSrJSittttLfc 
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ffilB^-^CDArt^SttT. BfffEfBM^— ^WM*IfaiS 
rt-r5l^»^)SlHig§-efcoT N *&3B-fcw*W\ fl-wa* 

wtart^rS^LTttlrti-s-feu^^-efcO, m^M2(D 
to*2&akfm\&. iiuiEArt £*Wfc*Bgg^-* t tfH&fc 

IB« 3 <©«*#««JH*tt\ Lfctt 

-^•roArtSr^SP^ibS^T, SulEArt^Hfcffi^— ^ 
t «>«#*S*i|[Sr||[Wi-*JB 3 <o***«*ji»-e«> 
9, lffliB!B2 0>*3M*tt> 3 

9, EIS»Bti:fl!UMIrti:Srffi« Loo, m^HUSfC* 

S - C DMA^Si(^jgfflT-# So 
[0 0 3 9] 

[oo4o] *isiKtt, mn^-r^vi^ mm<Dism 

Wtf&Ulk, RAKE-g-^g|52 k, m^3k^ M^M 

40 lit, as i comm&®mn-$s 12 k. mm 

fam&®&¥-t%im 13k. ±u??i 4k. m2a>m. 

17t, 2 CD^@S§ 18i, AD^^ 1 9 k 
[00 4 1] »T, 45-»*ftflE«UcHttWi-5. l^lffltftjR 

«B5i«, te^oiPifflttftffie 1 kmm\z., ^m^ra 

50 RAKE-a-figgC2ic:ttlrt-rS v-^^/Utr 
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[0 0 4 2] RAKE^fiS;«|5 2^ R A K E^JeS 

«4tt, W^-^SrffasWU 

[0 0 4 3] fslffl^&g(51C0#S|5^OV>T^:ft:^ 
1 1 %£&<D;<^ n 5/ hi/;x^£^6 2 irlPHjHz: 

[0 0 4 4] *1<Z>***«*J|»1 2tt\ fl£*<Z>*l 

o***s*jms7 3 ^hak^ A^rsnfcsw^^* 

[0 0 4 5] £«ttffiKtt£7*§rfb» l 3 tt, t£*(Z>« 
*t#*»Sr«iJEE-r-5fc«)|2:. » 1 <^***«Si»* 1 2 

[0 0 4 6] ir l 4te, ^»^e>A^$*tS9J# 

^e>A*a?*L*5p*s«(Hfifc«aE«b^^ h^i:«K:Kw-r 
[0047] «j#*>f * >^m*ra\ «fctwtt-*J:5 

^fcA**JxSfi#BffitH*«^<^ W^Srtti;*rr5J:5i- 
[0 0 4 8] * LT, m 2 <Z>«gIf *«St*« 15tt, g 

[0 0 4 9] 0*9, l2(^l*«fgSl 5^tH^ 



(7) 1#i¥l 0-2 3 3 7 l3 
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[0 0 5 0] Jgl ©igSl 61*. ir 1^^^ 1 4 A 
ft (a°7^^) T*fc*9. l 4^ft^i~S-<^ 

So 

[0051] «*o«, /h*-rsr5fcwaEW«*t- 

[0 0 5 2] ffi»a«:5Hfc^*»Ufci:*, 

ftm>2<D^<$mi^oT\<^b%. Hassle 

20 60 ^:<DfcV>^ ffltLYX^ aW\ 7/8 = 0. 8 7 5tf& 

[0 0 5 3] !3©IiM*fSl 7fc\ SSSf&4 
a>fcA*£*L5«iEWft#i:, ^ffi^fcA* SttSSff 

tt, JB3«>«[**«»J|»1 7!6»6>Ay7$*t5S«^^ 
#^«*Bffiffi*»*i:«»C (l-a) ?r*IlT, W 

T\ (l-a) t> * 0 ^ (l-a) ^UV^* 

30 fl=fc«fc+<fc5t-*5o 

[0 0 5 4] AnS^ 19lt * 1 <Z>**» 1 6 ^feA* 

8^bA^**tSg«ixv#/uco»HffifflaE» 
(l-a) t^attSrJPllcU S«ffiffi*l*-< 

[0055] ^^(omm^^^xmm't^o 
*0iSteAy3*ft*aii«s*tfcffiBi^ r --*tt, 0 

2 (a) {^-t"«t 5*t>^>T*>!9^ IH6^Lfc^^(^ 

[0 0 5 6] «J#^>f^^«#tt, 112 (b) 

t^fcU, Sttft#*S THj (High) T'fc^ttiC 
tv^H dSt5«ffiffi^«ilr¥iSfb«B 13^ h At) & 

TLj (Low) "CfcSirSKt 
l/^^l 4*S»Iff»l 9^feAA*h5J»Bttft*«^ 

50 [0 0 5 7] iSiltftStLfcttBI^*^^ »y 



(8) 
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l 2^A^*ttfcffiH7 ? -*i:^y 

[0 0 5 8] o*9, nfiOitiRLfc^Vn t->^# 

ff^>f ns/ hS^jtf/MTV^ (Pik+ j Pqk) , 

r/y^ff*^^ h>^£ (Uik+jUqk) fci"Si:tg« 

-/^co^S*Ififfi^tb^^ hAs (PRi + j PR 
q ) tt, tt*fclRlSH2: [ftl] ^*Lfcfc©fcH«fc:* 

S 0 

[0 0 5 9] ^ LT, IB 1 <Dffi%li/>'tfA'<DftM7*~# 

[0 0 6 0] tLt, *2©***ar*Ji»l 5***1 

n y^^fe#e>4xS5p*&SBffi1aaEl!i-^^ hAs (PRi 
+ jPRq) £fflV>£^ Jgl <Dfen*/lsi£A'<D*<# h 
?V (Eil+ j Eql) f3\ IkCD [ft4] L t> <Z> * 

So 

[0 0 6 1] 
[«4] 

E n =I n PR i+ I qX PR^ 
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[0 0 6 2] r^T% (Iil+j Iql) It, AtJ^tltc 
KE^J««fB2^raffltft«i«fBldSffly3t-«. 

[0 0 6 3] ^LT, W*P»4*S2pJ«f*-#«rW*W 

[0 0 6 4] o*t> % r^-e^ssi^ff^, ffSi<z>W 
u^y *m -g-Kifflyj-j- s« ^-^ it 

»totbTi3 9, ^Vn^h^/W^tS [ftl] 
Mlt, jBi^««^^#/K^JBffiffi«lffi»fB: (I R 



il+j I Rql) te, JJw [ft 5] ^i*n5fc£>{£* 

So 

[0 0 6 5] 
[ft 5] 

/H,=VAi+VD fl 

[0 0 6 6] (Dil+jDql) S^Pff^ 

10 ^igS*Iffiffittft^^ h/W^ft (l-o) ^Stt 

v^¥^^teffl^I!K<^ hA'tt, SB l 0>*JIC» l 6fc 
iot, «*a*S*||L*ix, APS^l 9(-ttl^$^So 

9 l 4i^m^f-rs J; 5K*5 e 

[0 0 6 7] *^T, ^2 0Otf#V>-/K/VCDffiK^— ^ 

tvS-<^ h/^fp^W^-TS ±5^*5o AnJF 

Vy^VH^LTfj:, [ft 6] -e«£jt5 (Si2+ 

j Sq2) £jfe5 0 

[0 0 6 8] 

[ft6] 

S, 2 =a ^+(l-a) /* ffl 

[0 0 6 9] — iftW^tt, [«7] "T?S£;h, 

30 £ (Sin+ j Sqn) fc*5 0 
[0 0 7 0] 
[ft7] 

^ = « ^ (lf _ 0 +(!-«) ^ ( „-,) 



40 



50 



[0 0 7 1] ^Lt, ffi2<Z>tt*^«lU»l 5*SjRk 
(Sik+jSqk) 2:^«SK#fi:»||[«rfinffi4sMA«^ 
[0 0 7 2] IT, ^feffl^SixS, r 




(9) 
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[0 0 7 3] *EK^J:tt«, ^^ySr^srift 

4f5rt»^«), DS-CDMA*ai^lfflT# 10 
[0 0 7 4] *[H]S&C9¥lJ^:gP3fi, *JtfiJj£S:fT5 

Wx.fl »c^J; 5*ffii?*>5o -T*t>fe, 3 
i^y hSrfflv^8«(^>«cW£ir-rs»*fctt, WWteiS 20 

[0075] -(DX 0 Id-rtttf , ffi 3 

t*— * co±fi^{£i ^fctffiffi *r2E*--r KSfiSr/h £ < » 
x.££5t-ft9, U ^*Mf£fflffi« 

[0 0 7 6] *|hIK^*3V^T. hco^ff 

Sit, J:9i«»*«SBffiffiti«&ftt>iir5J:5^"rs 30 

ft«B i 3 dmttz^mmm&mmm^ va** \ * * 
[0077] anijpp*&»3 2tt, a&fitiffife 

IHHk^ h^i(O^J|[^ftSl«[S:||[fflLTHlte«i-fi« 
[0 0 7 8] o£ 9 . igffi{9^Xttft¥jgfl^ l 3 
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[0 0 7 9] o£<9, IU3i^^L^[HiaS-C^, k 
/H^-r5^Iffit9M«-<^ (Sinl + j Sqnl ) 

H [*8] t?**ixSt^i:*5o 
[0 0 8 0] 
[*8J 

^ik\ - ^ 

[oosi] $ b^2pis«ffi<&taaE»^<^ u 

[0 0 8 2] nsj, ^:@Ktt^4fMinsrol^ffl4ftft[BllSj: 

ista^s^tt, tf^v-^^vw^n v ^(Dm.m<o^xi 

[0 0 8 3] fleo"C*EIKtt. «*o^M*MWffi©raJW 

[0 0 8 4] 

/*t*«*ffi«Sr, «ttfc:trs> h^>9^ (ber 

[00853 n [i] 4 i^-rm^^m^, if« 

l^9 0MHz, JfetfcSF^ l 0MH z , ^aS:f 
^ICO^TQPSK, t^:tfi:^^roV^TBPSK^^ 

[0 0 8 6] f^, tetfc^^l 2 8T*fc9, ^y^VH/- 
Mi64ksps, ^yrf\/— htt7. 68McpsT* 

[0 0 8 7] 
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DS-CDMA^rSCtrSi^-r#5S!lS*SS>5o 

[0 0881 MM2, 3E«w»WI-J:ixtf, fl!f#'> 

SI3JW*ftS0I&fcL , O'>S©T?, flMB^^^^n -y9 
ttte*Mfr*-***y 

-CI-* t *ii5£^5fe Cfcv D s - c DMA^ 
[0 0 8 91 t***4iB«K)«igtc:J;HfJ. ^-f p 5/ b 
p y h^v^/Wc*f-r5«*BtetH^fbS:<0¥t&i:4-|Hl 

©in*^ t -r zmxrn 2 x«ti*« 3 TEMmmmmn 

[0 0 9 0] tt*^5fE*ro^B^(rJ:^fi, ^ny h 

m&mmw)m<r>¥-® t <z> an® ¥*s t-rz mxm 2 x am 

[0 0 9 1] gS**6fE*W36M{-J:n«, ^-f oyF 
Si^yj&W^SrtttfjU 
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KUti^rt-S J; 5 K:* 9 , JB3©K[**S*||»Aia»W 

*W£M Lfcff-SI-iJfS l <£>tf #W^KD*IBl7 f — ^ b 

©**#«**«r*aj uti 2 ©jrjhskhu^i u . * 2 

$ tbfcfi^&aig $ frttm l r -t u 9 9 \c mtj 

*nc»«s * ^ ^ !? *» e> a* s *ti a be«*^ ¥«Wb $ ^ 
20 fc**t*i|[L, *3©«**«:*||[i»ijs^(BJa»fe!W^ 

■*-sisiiffl*»iHi»i: Ltv^sro-e, mm-y^^y^ v 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
synchronization detection circuit with reduced power 
consumption by reducing the circuit scale and applicable 
to the direct spread code division multiple access 
(DS-CDMA) system because of a small discrimination 
delay. 

SOLUTION: Each of synchronization detection sections 
1(1a-ln) uses a mean amplitude phase fluctuation vector 
as an amplitude phase compensation vector calculated in 
a pilot symbol block to compensate an amplitude phase 
fluctuation of an information symbol and provides an 
output of the result to a RAKE synthesis section 2, and 
a discrimination section 3 provides an output of 
discrimination data being the result of synchronization 
detection externally. Then a re-modulation section 4 
applies re-modulation to the discrimination data and 
feeds back the result lo each synchronization detection 
section 1 so that each synchronization detection section 
1 updates sequentially the amplitude phase compensation 
vector. 
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' (54) [Title of the Invention] Synchronization detection 

Circuit 

(57) [Abstract] 

[Problem] Although there has been a problem that a 

conventional synchronization detection circuit is inapplicable 
to a DS-CDMA system, since a circuit scale and power consumption 
increase, the present invention provides a synchronization 
detection circuit that reduced a circuit scale and reduces power 
consumption, the circuit having its less judgment delay and 
being applicable to a DS-CDMA system* 

[Means for Solving the Problems] A synchronization 

detection circuit is characterized in that a synchronization 
detection section 1 defines an average amplitude phase change 
vector computed in a pilot symbol block as an amplitude phase 
compensation vector, compensates for an amplitude phase change 
quantity of an information symbol, and outputs the compensated 
vector to a RAKE composition section 2} a judgment section 3 
externally outputs judgment data that is a result of 
synchronization detection; a re-modulation section 4 re- 
modulates the judgment data to feed back it to the 
synchronization detection section 1, and the synchronization 
detection section 1 serially updates amplitude phase 
compensation vectors , 

[Claims ] 
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[Claim 1 ] A synchronization detection circuit that compensates 
for an amplitude phase change quantity of an information symbol 
while an average amplitude phase change vector computed in a 
pilot symbol block is defined as an amplitude phase compensation 
vector, said circuit characterized in that judgment data that 
is a result of a synchronization detection is fed back, and the 
amplitude phase compensation vector is serially updated „ 
[Claim 2] A synchronization detection circuit characterized 
in that an amplitude phase change quantity of a first information 
symbol is compensated for by employing the amplitude phase 
compensation vector while an average amplitude phase change 
quantity of a pilot symbol block is defined as an amplitude phase 
compensation vector; a second information symbol updates a 
weight average value between a judgment data that is a result 
of a synchronization detection that is precedent by one symbol 
and an information symbol that is precedent by the one symbol 
and the amplitude phase compensation vector as a new amplitude 
phase compensation vector, and compensates for the amplitude 
phase change quantity of the information symbol by employing 
the updated amplitude phase compensation vector? and a third 
or subsequent information symbol updates an amplitude phase 
change quantity between judgment data that is a result of 
synchronization detection that is precedent by one symbol and 
an information symbol that is precedent by the one symbol and 
the updated amplitude phase compensation vector as a new 
amplitude phase compensation vector, and compensates for an 
amplitude phase change quantity of the information symbol „ 
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[Claim 3 ] A synchronization detection circuit as claimed 

in claim 2 , characterized in that , in a weight average as claimed 
in claim 2, a weight relevant to an amplitude phase change 
quantity between judgment data that is a result of 
synchronization detection that is precedent by one symbol and 
the an information symbol that is precedent by the one symbol 
is lighter than a weight relevant to an amplitude phase 
compensation vector. 

[Claim 4 ] A synchronization detection circuit as claimed 

in claim 2 or claim 3 , characterized in that an average amplitude 
phase change quantity of a pilot symbol is defined as an addition 
average between an average amplitude phase change quantity 
relevant to a pilot symbol that is precedent by one slot and 
an average amplitude phase change quantity of the computed pilot 
symbol o 

[Claim 5] A synchronization detection circuit as claimed 

in claim 2 or claim 3 , characterized in that an average amplitude 
phase change quantity of a pilot symbol is defined as an addition 
average between an average amplitude phase change quantity 
relevant to a pilot symbol that is precedent by a plurality of 
slots and an average amplitude phase change quantity of the 
computed pilot symbol « 

[Claim 6] A synchronization detection circuit 

characterized by comprising s 

a pilot symbol generation section that outputs a replica 
signal that is identical to a pilot symbol; 

a first complex conjugate multiplier that computes 
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complex conjugate multiplication between inputted correlation 
data and the replica signal? 

an amplitude phase change quantity averaging section 
that computes an average of results of the complex conjugate 
multiplication, and outputs the computed average as an average 
amplitude phase change quantity of a plurality of reception 
pilot symbols; 

a selector that carries out selective output; 

a second complex conjugate multiplier; 

a first multiplier; 

a third complex conjugate multiplier; 
a second multiplier; and 

an adder , said synchronization detection circuit 
compensating for an amplitude phase change quantity of the 
correlation data, and outputting judgment data that is a result 
of synchronization detection upon the receipt of input of 
correlation data having a symbol back spread, characterized by 
comprising a synchronous wave detector beings 

the selector for, while correlation data on a first 
information symbol is inputted in accordance with an externally 
inputted switching timing signal, selecting and outputting the 
average amplitude phase change quantity, and otherwise, 
selecting and outputting an output from the adder; 

the second complex conjugate multiplier for computing 
and externally outputting a complex conjugate multiple between 
the inputted correction data and a signal selected and outputted 
by the selector; 
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the first multiplier that multiplies an average weight 
on a signal outputted from the selector; 

the third complex conjugate multiplier for computing 
a complex conjugate multiple with the inputted correlation data 
when it externally receives an input of a signal obtained by 
re-modulating the judgment data? 

the second multiplier for multiplying an averaged 
weight for a result of complex conjugate multiplication 
inputted from the third complex conjugate multiplier; and 

the adder for adding a signal weighted by the first 
multiplier and a signal weighted by the second multiplier, 
thereby outputting the added signal to the selector «, 
[Claim 7] 

A synchronization detection circuit characterized by 
comprising! 

a plurality of synchronization detection sections as 
claimed in claim 6, the sections provided corresponding to a 
pass ; 

a composition section for composing an output of the 
synchronization detection section; 

a judgment section for reproducing an information 
symbol as judgment data from the result composed by the 
composition section; and 

a re-modulation section for re-modulating the judgment 
data, and feed back and outputting the data to the 
synchronization detection section «, 

[Claim 8] A synchronization detection circuit 
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characterized by comprising s 

a plurality of synchronization detection sections as 
claimed in claim 6 , the section provided corresponding to a pass ; 

a composition section for composing an output of the 
synchronization detection section; and 

a soft judgment section for softly judging and 
reproducing an information symbol as judgment data from the 
result composed by the composition section? and 

a re-modulation section for re-modulating the judgment 
data by weighting an amplitude according to the likelihood of 
soft judgment, and feeding back to synchronization detection 
section and outputting the amplitude as a replica of a reception 
symbol o 

[Claim 9] A synchronization detection circuit 

comprising s 

a pilot symbol generation section that outputs a replica 
signal that is identical to a pilot symbol; 

a first complex conjugate multiplier that computes 
complex conjugate multiplication between inputted correlation 
data and the replica signal; 

an amplitude phase change quantity averaging section 
that computes an average of results of the complex conjugate 
multiplication, and outputs the computed average as an average 
amplitude change quantity of a plurality of reception pilot 
symbol; 

an average amplitude phase change vector storage 
register that temporarily stores an average amplitude phase 
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change vector outputted by the amplitude phase change quantity 
averaging section over one slot? 

an average amplitude phase change vector outputted by 
the amplitude phase change quantity averaging section? 

an addition averaging section that computing an 
addition average value with an average amplitude phase change 
vector stored by the average amplitude phase change vector 
storage register, and outputting the computed value to a 
selector; 

a selector that carries out selective output; 
a second complex conjugate multiplier; 
a first multiplier; 

a third complex conjugate multiplier; 
a second multiplier; and 

an adder , said wave detection circuit compensating for 
an amplitude phase change quantity of the correlation data, and 
outputting judgment data that is a result of synchronization 
detection upon the receipt of input of correction data having 
a symbol back-spread, characterized by comprising a synchronous 
wave detector beings 

the selector for, while correlation data on a first 
information symbol is inputted in accordance with an externally 
inputted switching timing signal, selecting and outputting the 
average amplitude phase change vector outputted from the 
addition averaging section, and otherwise, selecting and 
outputting an output from the adder; 

the second complex conjugate multiplier for computing 
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and externally outputting a complex conjugate multiple between 
the inputted correction data and a signal selected and outputted 
by the selector; 

the first multiplier for multiplying an average weight 
on a signal outputted from the selector ; 

the third complex conjugate multiplier for computing 
a complex conjugate multiple with the inputted correlation data 
when it externally receives an input of a signal obtained by 
re-modulating the judgment data; 

the second multiplier for multiplying an averaged 
weight for a result of complex conjugate multiplication 
inputted from the third complex conjugate multiplier; and 

the adder for adding a signal weighted by the first 
multiplier and a signal weighted by the second multiplier , 
thereby outputting the added signal to the selector* 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

The present invention pertains to a synchronization 
detection circuit in mobile communication » In particular , the 
present invention relates to a synchronization detection 
circuit that is applicable to a DS-CDMA system while a circuit 
scale is reduced , and power consumption is reduced „ 
[0002] 

[Prior Art] In mobile communication, a variety of multiple 
connection methods are designed for efficiently use a resource 
such as a limited frequency « In recent years, a method called 
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a DS-CDMA (Direct Sequence-Code Division Multiple Access) 
system o 

[0003] In the DS-CDMA system, it is known that a delay of about 
1 slot must be unallowable for symbol judgment in order to carry 
out specific closed loop control type transmission power 
control for this systeiru 

[0004] Conventionally/ as a synchronization detection method, 
there is proposed a method for estimating a wireless propagation 
path change by using a pilot symbol inserted during a 
predetermined cycle at the receiving side, and compensating for 
a reception symbol by employing an estimation value of change 
of the wireless propagation path, thereby compensating for an 
amplitude phase change in reception symbols „ 
[0005] Such a conventional synchronization detection circuit 
will be described with reference to Fig- 5, Fig 0 5 is a block 
diagram depicting a configuration of a conventional 
synchronization detection circuit. The conventional 
synchronization detection circuit achieves synchronization 
detection with high precision by a pilot interpolation type 
synchronization detection circuit, where the circuit is 
basically composed of a plurality of synchronization detection 
section 61, a RAKE composition section 62, and a judgment section 
63o 

[0006] In addition, each synchronization detection section 61 
is composed of a symbol storage memory 71, a pilot symbol 
generation circuit 72, a first complex conjugate multiplier 73, 
an amplitude phase change quantity averaging section 74, an 
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interpolation circuit 75, and a second complex conjugate 
multiplier 76 o 

[0007] Hereinafter, each section will be specifically 
described o A synchronization detection section 61 compensates 
for a symbol amplitude phase upon the receipt of input of back 
spread correlation data, and outputs the symbol to a RAKE 
composition section 62 o A specific description will be given 
later« The RAKE composition section 62 receives inputs of 
reception symbols after amplitude phase compensation by the 
number of passes from the synchronization detection section 61, 
adds them, and carries out RAKE composition <» 
[0008] Here, the inputted reception symbols presume that a 
symbol whose shape is back spread, and further is pass separated. 
The symbol is specifically as shown in Fig» 6„ Fig* 6 is an 
illustrative view illustrating an example of a reception symbol 
inputted to a synchronization detection circuit o That is, in 
the inputted reception symbol, as shown in Fig„ 6, slots composed 
of a block in which a plurality of pilot symbols are arranged 
(hereinafter, referred to as M a pilot symbol block" ) and a block 
in which a plurality of information symbols are arranged 
(hereinafter, referred to as "an information symbol block" ) are 
arranged sequentially o 

[0009] The judgment section 63 receives an input of a reception 
symbol RAKE composed from the RAKE composition section 62, 
compares the received input with predetermined thresholds, and 
outputs the result of the comparison as judgment data e 
[0010] Here, each part of the synchronization detection 
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section 61 will be specifically described <> The symbol storage 
memory 71 stores the externally inputted reception symbol by 
one sloto The pilot symbol generation circuit 72 generates a 
signal identical to a known pilot symbol (hereinafter , referred 
to as "a replica signal"), and outputs the first complex 
conjugate multiplier 73 « 

[0011] The first complex conjugate multiplier 73 carries out 
complex conjugate multiplication between a pilot symbol in the 
externally inputted reception symbols and a replica signal 
inputted from the pilot symbol generation circuit 72, and 
detects an amplitude phase change quantity of the received pilot 
symbol o The pilot symbol in the reception symbol is obtained 
as a plurality of continuous blocks (hereinafter, referred to 
as "a pilot symbol block" ) , and thus, the first complex conjugate 
multiplier 73 outputs an amplitude phase change quantity by 
number <> 

[0012] The amplitude phase change quantity averaging section 
74 averages a plurality of amplitude phase change quantities 
inputted from the first complex conjugate multiplier 73 in order 
to suppress a noise component of the amplitude phase change 
quantity, and computes an average amplitude phase change 
vector* 

[0013] Namely, assuming that a vector of the k-th reception 
pilot symbol in the pilot symbol block consisting of "n" 
continuous pilot symbols is defined as (pik + jPqk) , and a vector 
of the k-th replica signal block outputted by the pilot symbol 
generation circuit 72 is defined as (Uik + jUqk), the average 



11 



amplitude phase change vector (PRi + jPRq) of the pilot symbol 
block is shown in formula 1 below, where "j" is a unit of 
imaginary number • 
[0014] 
[Formula 1] 

[0015] The interpolation circuit 75 stores an average 
amplitude phase change vector of a pilot symbol block inputted 
from the previous amplitude phase change quantity averaging 
section 74 , interpolates the vector with an average amplitude 
phase change vector of a pilot symbol block inputted from the 
amplitude phase change quantity averaging section 74 , and 
computes an amplitude phase compensation vector that 
compensates for a symbol amplitude phase change <> Here, for 
example, interpolation is an interpolation, which specifically 
means that an amplitude phase compensation vector is computed 
by interpolating an average amplitude phase change vector of 
a pilot symbol block positioned before and after an information 
symbol block for compensating for an amplitude phase change. 
[0016] Namely, assuming that an average amplitude phase change 
vector (storing the precedent average amplitude phase change 
vector) of a pilot symbol block positioned before an information 
symbol block to be interpolated is defined as (PRio + JPRqo), 
and an average amplitude phase change vector (this average 
amplitude phase change vector) of a pilot symbol block 
positioned after an information symbol block is defined as (PRin 
+ jPRqn), for example, in the case where 0-order interpolation 
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is carried out by these average values, the amplitude phase 
compensation vector (Si + jSq) is represented by formula 2 belowo 
[0017] 
[Formula 2] 

[0018] The second complex conjugate multiplier 76 carries out 
complex conjugate multiplication between an amplitude phase 
compensation vector inputted from the interpolation circuit 75 
reception symbols and a reception symbol stored in the symbol 
storage memory 71, thereby compensating for an amplitude phase 
change, and outputs the result as a reception symbol after 
amplitude phase compensation . 

[0019] Namely, assuming that a vector of a first information 
symbol in an information symbol block, for example, is defined 
as (Iil + j Iql ) , and an amplitude phase compensation vector 
obtained by interpolation for the purpose of compensating for 
the information symbol is defined as (Si + Sq), a vector (Eil 
+ j Eql) of the first information symbol after amplitude phase 
compensation is given by formula 3 below. 
[0020] 
[ Formula 3 ] 

[0021] Now, an operation of a conventional synchronization 
detection circuit will be described here. In the following 
description, a pilot symbol block defines that four pilot 
symbols are sequentially arranged. First, a received signal 
is back spread, and further, is pass separated. The separated 
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signal is inputted as a reception symbol in the synchronization 
detection section 61 by pass * Then, a symbol storage memory 

71 of the synchronization detection section 61 stores a 
reception symbol by one slot. 

[0022] On the other hand, the pilot symbol generation circuit 

72 generates a replica signal <> The first complex conjugate 
multiplier 73 carries out complex conjugate multiplication 
between a pilot symbol in reception symbols and a replica signal 
inputted from the pilot symbol generation circuit 72, and 
detects an amplitude phase change quantity of the received four 
pilot symbols - 

[0023] In addition, the amplitude phase change quantity 
averaging section 74 computes an average of four amplitude phase 
changes inputted from the first complex conjugate multiplier 
73, and outputs an average amplitude phase change vector o This 
section 74 computes an average between the previously inputted 
by the interpolation circuit 75 average amplitude phase change 
vector and this inputted average amplitude phase change vector, 
and outputs the average as an amplitude phase compensation 
vector to the second complex conjugate multiplier 76 o 
[0024] Then, the second complex conjugate multiplier 76 
carries out complex conjugate multiplication between a 
reception symbol stored in the symbol storage memory 71 and an 
amplitude phase compensation vector, compensates each 
information symbol, and outputs the symbol as a reception symbol 
having an amplitude phase compensated to a RAKE composition 
section 62 „ Namely, the reception symbol having the amplitude 
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phase compensated is obtained as a reception symbol weighted 
by an amplitude value of the amplitude phase compensation vector 
outputted by the interpolation circuit 75. 

[0025] Then, the RAKE composition section 62 adds and composes 
reception symbols having compensated an amplitude phase 
inputted from a plurality of synchronization detection section 
61 (computes a maximum rate composition) , and outputs the added, 
composed reception symbol to the judgment section 63 • 
[0026] Then, the judgment section 63 compares the maximum rate 
composed reception symbol with the preset thresholds and make 
judgment, and outputs the result as judgment data. 
[0027] 

[Problems to Be Solved by the Invention] However, in the above 
described conventional synchronization detection circuit, to 
compensate the amplitude phase change of the information symbol 
block, an average amplitude phase change vector positioned 
after an information symbol block uses, thus requiring a memory 
for temporarily storing a reception symbol e Thus, there has 
been a problem that, if the number of passes is increased to 
improve a pass diversity effect, the memory capacity increases 
concurrently, and the circuit scale and power consumption 
increase o 

[0028] In addition, in the DS-CDMA system, there is employed 
a transmission power control method called a closed loop control 
type transmission power control in which a base station obtained 
interference power based on a reception signal from a mobile 
station, and adjusts transmission power relevant to the mobile 
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station according to the interference power*, However, in the 
above described conventional synchronization detection circuit, 
a delay of time by one slot occurs until judgment data has been 
obtained. Thus, there has been a problem that transmission 
power control based on the reception signal is delayed by time 
intervals for one slot, an error is increased, the subscriber's 
capacitance is lowered, and a communication quality is degraded, 
thus making it possible to apply this method to the DS-CDMA 
system- 

[ 0029 ] The present invention has been made in view of the above 
circumstance o It is an object of the present invention to 
provide a synchronization detection circuit applicable to the 
DS-CDMA system in which a circuit scale is reduced, thereby 
reducing power consumption, and a judgment delay is low, the 
circuit employing a closed loop control type transmission power 
control o 
[0030] 

[Means for Solving the Problems] 

The invention as claimed in claim 1 for solving the above 
described conventional problem is directed to a synchronization 
detection circuit that compensates for an amplitude phase 
change quantity of an information symbol while an average 
amplitude phase change vector computed in a pilot symbol block 
is defined as an amplitude phase compensation vector, said 
circuit characterized in that judgment data that is a result 
of a synchronization detection is fed back, and the amplitude 
phase compensation vector is serially updated, which can reduce 
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a circuit scale and power consumption, and which is applicable 
to a DS— CDMA system o 

[0031] The invention as claimed in claim 2 for solving the above 
described conventional problem is directed to a synchronization 
detection circuit characterized in that an amplitude phase 
change quantity of a first information symbol is compensated 
for by employing the amplitude phase compensation vector while 
an average amplitude phase change quantity of a pilot symbol 
block is defined as an amplitude phase compensation vector; a 
second information symbol updates a weight average value 
between a judgment data that is a result of a synchronization 
detection that is precedent by one symbol and an information 
symbol that is precedent by the one symbol and the amplitude 
phase compensation vector as a new amplitude phase compensation 
vector , and compensates for the amplitude phase change quantity 
of the information symbol by employing the updated amplitude 
phase compensation vector; and a third or subsequent 
information symbol updates an amplitude phase change quantity 
between judgment data that is a result of synchronization 
detection that is precedent by one symbol and an information 
symbol that is precedent by the one symbol and the updated 
amplitude phase compensation vector as a new amplitude phase 
compensation vector, and compensates for an amplitude phase 
change quantity of the information symbol, which can reduce s 
circuit scale and power consumption, and which is applicable 
to the DS-CDMA system * 

[ 0032 ] The invention as claimed in claim 3 for solving the above 
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described conventional problem is directed to a synchronization 
detection circuit as claimed in claim 2, characterized in that, 
a weight relevant to an amplitude phase change quantity between 
judgment data that is a result of synchronization detection that 
is precedent by one symbol and the information symbol that is 
precedent by one symbol is lighter than a weight relevant to 
an amplitude phase compensation vector, which can reduce a 
circuit scale and power consumption, and which is applicable 
to the DS-CDMA system* 

[ 0033 ] The invention as claimed in claim 4 for solving the above 
described conventional problem is directed to a synchronization 
detection circuit as claimed in claim 2 or claim 3 , characterized 
in that an average amplitude phase change quantity of a pilot 
symbol is defined as an addition average between an average 
amplitude phase change quantity relevant to a pilot symbol that 
is precedent by one slot and an average amplitude phase change 
quantity of the computed pilot symbol, which can output a 
judgment data which ahs compensated for the amplitude phase 
change quantity with a high accuracy which can reduce a circuit 
scale and power consumption, and which is applicable to the 
DS-CDMA system . 

[ 0034 ] The invention as claimed in claim 5 for solving the above 
described conventional problem is directed to a synchronization 
detection circuit as claimed in claim 2 or claim 3 , characterized 
in that an average amplitude phase change quantity of a pilot 
symbol is defined as an addition average between an average 
amplitude phase change quantity relevant to a pilot symbol that 
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is precedent by one slot and an average amplitude phase change 
quantity of the computed pilot symbol , which can output a 
judgment data which ahs compensated for the amplitude phase 
change quantity with a high accuracy which can reduce a circuit 
scale and power consumption, and which is applicable to the CDMA 
system o 

[ 0035 ] The invention as claimed in claim 6 for solving the above 
described conventional problem is directed to a synchronization 
detection circuit characterized by comprising! 

a pilot symbol generation section that outputs a replica 
signal that is identical to a pilot symbol; 

a first complex conjugate multiplier that computes 
complex conjugate multiplication between inputted correlation 
data and the replica signal; 

an amplitude phase change quantity averaging section 
that computes an average of results of the complex conjugate 
multiplication , and outputs the computed average as an average 
amplitude phase change quantity of a plurality of reception 
pilot symbols; 

a selector that carries out selective output; 

a second complex conjugate multiplier; 

a first multiplier; 

a third complex conjugate multiplier; 
a second multiplier; and 

an adder, said synchronization detection circuit 
compensating for an amplitude phase change quantity of the 
correlation data, and outputting judgment data that is a result 



19 



of synchronization detection upon the receipt of input of 
correlation data having a symbol back spread, characterized by 
comprising a synchronous wave detector beings 

the selector for, while correlation data on a first 
information symbol is inputted in accordance with an externally 
inputted switching timing signal, selecting and outputting the 
average amplitude phase change quantity, and otherwise, 
selecting and outputting an output from the adder? 

the second complex conjugate multiplier for computing 
and externally outputting a complex conjugate multiple between 
the inputted correction data and a signal selected and outputted 
by the selector; 

the first multiplier for multiplying an average weight 
on a signal outputted from the selector; 

the third complex conjugate multiplier for computing 
a complex conjugate multiple with the inputted correlation data 
when it externally receives an input of a signal obtained by 
re-modulating the judgment data? 

the second multiplier for multiplying an averaged 
weight for a result of complex conjugate multiplication 
inputted from the third complex conjugate multiplier? and 

the adder for adding a signal weighted by the first 
multiplier and a signal weighted by the second multiplier, 
thereby outputting the added signal to the selector, which can 
reduce a circuit scale and power consumption, and which is 
applicable to the CDMA system, 

[ 0036 ] The invention as claimed in claim 7 for solving the above 
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described conventional problem is directed to a synchronization 
detection circuit characterized by comprising s 

a plurality of synchronization detection sections as 
claimed in claim 6, the sections provided corresponding to a 
pass ; 

a composition section for composing an output of the 
synchronization detection section; 

a judgment section for reproducing an information 
symbol as judgment data from the result composed by the 
composition section; and 

a re-modulation section for re-modulating the judgment 
data, and feed back and outputting the data to the 
synchronization detection section, which can reduce a circuit 
scale and power consumption, and which is applicable to the 
DS-CDMA systenio 

[ 0037 ] The invention as claimed in claim 8 for solving the above 
described conventional problem is directed to A synchronization 
detection circuit characterized by comprising s 

a plurality of synchronization detection sections as 
claimed in claim 6 , the section provided corresponding to a pass ; 

a composition section for composing an output of the 
synchronization detection section; and 

a soft judgment section for softly judging and 
reproducing an information symbol as judgment data from the 
result composed by the composition section; and 

a soft judgment section reproducing; and 

a re-modulation section for re-modulating the judgment 
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data, and feed back and outputting the data to the 
synchronization detection section, which can reduce a circuit 
scale and power consumption, and which is applicable to the 
DS-CDMA systenio 

[0038] The invention as claimed in claim 9 for solving the 
above described conventional problem is directed to a 
synchronization detection circuit comprising s 

a pilot symbol generation section that outputs a replica 
signal that is identical to a pilot symbol? 

a first complex conjugate multiplier that computes 
complex conjugate multiplication between inputted correlation 
data and the replica signal? 

an amplitude phase change quantity averaging section 
that computes an average of results of the complex conjugate 
multiplication, and outputs the computed average as an average 
amplitude change quantity of a plurality of reception pilot 
symbol ? 

an average amplitude phase change vector storage 
register that temporarily stores an average amplitude phase 
change vector outputted by the amplitude phase change quantity 
averaging section over one slot; 

an average amplitude phase change vector outputted by 
the amplitude phase change quantity averaging section? 

an addition averaging section that computing an 
addition average value with an average amplitude phase change 
vector stored by the average amplitude phase change vector 
storage register, and outputting the computed value to a 
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selector ; 

a selector that carries out selective output; 
a second complex conjugate multiplier ; 
a first multiplier; 

a third complex conjugate multiplier; 
a second multiplier; and 

an adder , said wave detection circuit compensating for 
an amplitude phase change quantity of the correlation data, and 
outputting judgment data that is a result of synchronization 
detection upon the receipt of input of correction data having 
a symbol back-spread, characterized by comprising a synchronous 
wave detector beings 

the selector for, while correlation data on a first 
information symbol is inputted in accordance with an externally 
inputted switching timing signal, selecting and outputting the 
average amplitude phase change vector outputted from the 
addition averaging section, and otherwise, selecting and 
outputting an output from the adder; 

the second complex conjugate multiplier for computing 
and externally outputting a complex conjugate multiple between 
the inputted correction data and a signal selected and outputted 
by the selector; 

the first multiplier for multiplying an average weight 
on a signal outputted from the selector; 

the third complex conjugate multiplier for computing 
a complex conjugate multiple with the inputted correlation data 
when it externally receives an input of a signal obtained by 
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re-modulating the judgment data; 

the second multiplier for multiplying an averaged 
weight for a result of complex conjugate multiplication 
inputted from the third complex conjugate multiplier; and 

the adder for adding a signal weighted by the first 
multiplier and a signal weighted by the second multiplier, 
thereby outputting the added signal to the selector, which can 
compensate for an amplitude phase change quantity with high 
precision, and reproduce judgment data while reducing a circuit 
scale and power consumption, and which is applicable to the CD-MA 
system o 
[0039] 

[Preferred Embodiments of the Invention] 

Embodiments of the present invention will be described 
referring to the accompanying drawings* A synchronization 
detection circuit according to the present invention (the 
present circuit) compensates for an amplitude phase change of 
an information symbol in accordance with an amplitude phase 
change quantity computes by employing an information symbol 
that is precedent by one symbol or pilot symbol « This circuit 
can reduce a circuit scale and power consumption, since it does 
not employ a memory «, In addition, the circuit is applicable 
to the DS-CDMA system because a delay for one slot does not occur 
until compensation has been carried out, and judgment data has 
been outputted, 

[0040] This circuit, as shown in Fig Q 1, is composed of a 
plurality of synchronization detection section 1, a RAKE 

24 



composition section 2 , a judgment section 3 , and a re-modulation 
section 4« Figo 1 is a block diagram depicting a configuration 
of this circuit o In addition, the synchronization detection 
circuit 1 is composed of a pilot symbol generation section 11 , 
a first complex conjugate multiplier 12, an amplitude phase 
change quantity averaging section 13 , a selector 14 , a second 
complex conjugate multiplier 15 , a first multiplier 16, a third 
complex conjugate multiplier 17, a second multiplier 18, and 
an adder 19 o In the claims, the RAKE composition section 2 is 
simply referred to as "a composition section" o 
[0041] Hereinafter, each section will be specifically 
described o The synchronization detection section 1, like a 
conventional synchronization detection section 61, compensates 
for a symbol amplitude phase upon the receipt of correlation 
data back spread of each pass that carries out RAKE composition, 
respectively, and outputs the symbol to the RAKE composition 
section 2. This section is designed so that, when the symbol 
is outputted, a significant delay does not occur. A specific 
description will be given later., 

[0042] The RAKE composition section 2 is similar to the 
conventional RAKE composition section 62, and the judgment 
section 3 is similar to the conventional judgment section 63, 
respectively * A description will be omitted here., The re- 
modulation section 4 re-modulates judgment data, feeds back and 
output the result as a re-modulation signal to the 
synchronization detection section 1. 

[ 0043 ] Now, each part of the synchronization detection section 
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1 will be specifically described o The pilot symbol generation 
section 11 of the synchronization detection section 1 outputs 
a replica signal in the same way as the conventional pilot symbol 
generation section 62 o 

[0044] The first complex conjugate multiplier 12, like a 
conventional first complex con jugate multiplier 73, carries out 
complex conjugate multiplication between a plurality of pilot 
symbols contained in the inputted reception symbol and the 
replica signal inputted from the pilot symbol generation 
circuit 11, and computes an amplitude phase change quantity of 
a plurality of reception pilot symbols that correspond to the 
respective pilot symbols « 

[0045] The amplitude phase change quantity averaging section 
13, like a conventional amplitude phase change quantity 
averaging section 74, computes an average of amplitude phase 
change quantities of a plurality of reception pilot symbols that 
correspond to a first complex conjugate multiplier 12 in order 
to suppress a noise component of the amplitude phase quantity, 
and outputs the computed average as an average amplitude phase 
change vector of a pilot symbol block- 

[004 6] A selector 14 switches and outputs any of an average 
amplitude phase change vector inputted from the amplitude phase 
change quantity averaging section 13 and an amplitude phase 
compensation vector inputted from the adder 19 described later 
in accordance with a switching timing signal to be externally 
inputted o 

[0047] The switching timing signal, as described later, is 
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provided so as to output an average amplitude phase change vector 
inputted from the amplitude phase change quantity averaging 
section 13, while a first information symbol (a first symbol 
of the information symbol block) that is present immediately 
after a pilot symbol block, of "n" information symbols, is 
inputted to the synchronization detection section 1, and so as 
to output an amplitude phase compensation vector inputted from 
the adder 19 while the other information symbol is inputted „ 
[0048] The second complex conjugate multiplier 15 carries out 
complex conjugate multiplication with vectors outputted from 
a reception symbol and a selector 14, and externally outputs 
it as a reception symbol after amplitude phase compensation o 
[0049] Namely, in the reception symbols after amplitude phase 
compensation outputted by the second complex conjugate 
multiplier 15, with a first information symbol, amplitude phase 
compensation is carried out by an average phase change vector 
computed in a pilot symbol block o With respect to the other 
information symbols, amplitude phase compensation is carried 
out by an amplitude phase compensation vector caused by a 
re-modulation signal obtained by re-modulating judgment data 
on the first information symbol as described later* 
[0050] The first multiplier 16 multiplies and outputs the 
vector and coefficient a inputted from the selector 14 o The 
coefficient a used here is a weight coefficient (parameter) 0 
^ct£ 1 , which represents a mixture ratio between the vector output 
by the selector 14 and an amplitude phase change quantity of 
a reception symbol caused by the re-modulation signal of the 
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judgment data described latere 

[0051] If the coefficient a is too small , an effect of an 
amplitude phase change quantity of a reception symbol caused 
by a re-modulation signal is too large, and the characteristics 
are degraded in the case where a judgment error occurs. If the 
coefficient a is too large , the amplitude phase change quantity 
of the reception symbol caused by the re-modulation signal is 
not reflected on the amplitude phase compensation vector «> Thus , 
this coefficient must be determined in consideration of a 
balance of these factor <, 

[0052] On the other hand, when the coefficient a is expressed 
by a fraction, its denominator is an exponent of 2, it is known 
that a circuit construction of a weight averaging section 
composed of a first multiplier 16, a second multiplier 18, and 
an adder 19 can be simplified „ Therefore, for example, it is 
currently considered to be optimal when "a" is 7/8 = 0«,875o 
[0053] The third complex conjugate multiplier 17 carries out 
complex conjugate multiplication between the re-modulation 
signal inputted from the re-modulation section 4 and the 
externally inputted reception symbol, and is outputted as an 
amplitude phase change quantity of the reception symbol „ The 
second multiplier 18 multiplies and outputs the amplitude phase 
change quantity and coefficient (1 - a) of the reception symbol 
inputted from the third complex conjugate multiplier 17 „ The 
coefficient a is 0 £ a £ 1, and thus, the coefficient (1 - a) 
meets a condition of 0 s (a - 1) s 1 as well. 
[0054] The adder 19 adds a product between the amplitude phase 
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change quantity and coefficient (a - 1) of the reception symbol 
inputted from the second complex conjugate multiplier 18 to a 
product between the amplitude phase compensation vector and 
coefficient a inputted from the first multiplier 16, and outputs 
it as an amplitude phase compensation vector o 
[ 0055 ] Now, an operation of this circuit will be described here. 
The back spread correlation data to be inputted to this circuit 
is as shown in Fig* 2 (a), and is the same as the conventional 
data shown in Fig<, 6o Fig„ 2 is a timing chart representing 
an operation of this circuit o 

[0056] In addition, a switching timing signal is considered 
to be as shown in Fig, 2 (b) * Here, the switching timing signal 
is schematically assumed to be a pulse signal. When the signal 
is set to H (High) , the selector 14 selects and outputs an average 
amplitude phase change vector inputted from the amplitude phase 
change quantity averaging section 13, In addition, when the 
signal is L (Low), the selector 14 outputs an amplitude phase 
compensation vector inputted from the adder 19 „ 
[0057] In the case where the back spread correlation data is 
a pilot symbol block, like the conventional synchronization 
detection circuit, the pilot symbol generation section 11 of 
the synchronization detection section 1 outputs a replica 
signal of a pilot symbol, the first complex conjugate multiplier 

12 carries out complex conjugate multiplier multiplication 
between the inputted correlation data and replica signal, and 
further, the amplitude phase change quantity averaging section 

13 computes an average amplitude phase change vector o 
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[0058] Namely , when a vector of k-th reception pilot symbol 
in a pilot symbol block that consists of "n M continuous pilot 
symbols is defined as (Pik + j Pqk) , and a vector of k-th replica 
signal outputted by a pilot symbol generation circuit 11 is 
defined as (Uik + j Uqk) , an average amplitude phase change 
vector (PRi + jPRq) in the pilot symbol block outputted by the 
amplitude phase change quantity averaging section 13 is similar 
to that shown in Formula 1 in the same way as conventionally o 
[0059] Then, a switching timing signal is set to "H" at a timing 
at which the correlation data of the first information symbol 
is inputted, and thus, the selector 14 selects and outputs the 
average amplitude phase change vector at the amplitude phase 
change quantity averaging section 13. 

[0060] Then, the second complex conjugate multiplier 15 
carries out complex conjugate multiplication between 
correction data on the first information symbol and the average 
amplitude phase change vector, and outputs it as a reception 
symbol after amplitude phase compensation o Here, when the 
average amplitude phase change vector (PRi + jPRq) obtained from 
a pilot symbol block is employed, the vector (Eil + jEql) of 
the first information symbol is obtained as that shown in formula 
4 below, 
[0061] 
[Formula 4] 

[0062] Here, (Iil + jlql) is correction data o the inputted 
first information symbol o Then, the RAKE composition section 
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2 RAKE composes a signal that corresponds to each pass outputted 
by the synchronization detection section 1, and the judgment 
section 3 outputs judgment data in the same manner as 
conventionally o Here, the judgment data outputted by the 
judgment section 3 is externally outputted , and is outputted 
to the re-modulation section 4 of this circuit as well. 
[ 0063 ] The re-modulation section 4 re-modulates judgment data , 
and outputs it as a re-modulation signal to the third complex 
conjugate multiplier 17 of each synchronization detection 
section 1. Then, the third complex conjugate multiplier 17 
carries out complex conjugate multiplication between the first 
information symbol and the re-modulation signal, and outputs 
it as an amplitude phase compensation vector to the second 
mult ipl ier 1 8 . 

[0064] Namely, the re-modulation signal used here is handled 
as a signal that corresponds to a replica signal relevant to 
the first information symbol 0 In response to formula 1 relevant 
to the pilot symbol, the amplitude phase change quantity ( IRil 
+ j IRqi) of the first information is obtained as that shown 
in formula 5 below o 
[0065] 
[Formula 5] 

[0066] Here, (Dil + j Dql) represents a vector of a re- 
modulation signal- Then, the second multiplier multiplies 18 
a coefficient ( 1 - a) for the amplitude phase compensation vector, 
and outputs it to the adder 19. On the other hand, an average 
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amplitude phase change vector outputted by the selector 14 is 
outputted to the adder 19 after the coefficient a is multiplied 
by means of the first multiplier 16 o Then, the adder 19 adds 
both of these vectors, and outputs them to the selector 14 * 
[0067] When correlation data on a second information symbol 
is inputted, the switching timing signal is set to "L" so that 
the selector 14 outputs summation of the vectors inputted from 
the adder 19 « Namely, the vector outputted by the adder 19 
corresponds to a replica signal of the second or subsequent 
information symbol o For example, (Si2 + jSq2) expressed by 
formula 6 below is obtained for the second information symbol o 
[0068] 
[Formula 6] 

[0069] In addition, in general, (Sin + j Sqn) expressed by 
formula 7 below is obtained as follows- 
[0070] 
[Formula 7] 

[0071] Then, the second complex conjugate multiplier 15 
outputs complex conjugate multiplication between correlation 
data on k-th information symbol and the summation of the vectors 
(Sik + j Sqk) as a reception symbol after amplitude phase 
compensation <, 

[0072] Then, a RAKE composition section 2 RAKE composes and 
outputs a reception symbol after these amplitude phase 
compensations, the reception symbol being outputted from the 
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synchronization detection section 1/ so that the judgment 
section 3 outputs judgment data* Namely , the first information 
symbol carries out amplitude phase compensation by means of an 
amplitude phase change vector obtained from a pilot symbol block, 
and the subsequent information symbols feed back a re- 
modulation signal of judgment data so as to carry out amplitude 
phase compensation of the next information symbol by means of 
the amplitude phase change vector obtained by the re-modulation 
signal and information symbol „ 

[0073] According to this circuit, amplitude phase 
compensation of the next information symbol is carried out by 
employing a re-modulation signal of judgment data without 
employing a memory * Thus , the circuit scale is reduced, whereby 
power consumption can be reduced « In addition, a delay of one 
symbol does not occur until judgment data has been outputted 
after reception symbol input o Thus, there is advantageous 
effect that the circuit is applicable to the DS-CDMA system o 
[0074] In addition, the judgment section 3 of this circuit may 
be a judgment section (a soft judgment section) that carries 
out soft judgment o In this case, the re-modulation section 4 
is considered as weighting and re-modulating an amplitude 
according to the likeliness of the soft judgment data that is 
an output of the soft judgment section 3, and feeding back and 
outputting the result as a replica of the reception symbol to 
the synchronization detection section 1. Here, soft judgment 
denotes a system of judgment in which a plurality of thresholds 
are set, and the likeliness is defined as a value shown below, 
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for example. That is, in the case of octet soft judgment using 
3 bits, when judgment is made in the vicinity of both poles, 
the likeliness is higho The likeliness is lower as it is closer 
to an intermediate value. 

[0075] By doing this, the amplitude phase change quantity of 
the reception symbol computed by the third complex conjugate 
multiplier 17 is suppressed to be small at amplitude without 
changing a phase when the likelihood of the judgment data is 
low. Thus, there is advantageous effect that a feedback amount 
of noise is reduced, and the amplitude phase compensation can 
be carried out with high precision o 

[007 6] In addition, in this circuit, it is considered that 
amplitude phase compensation with higher precision be carried 
out by referring to an average phase amplitude change vector 
of reception pilot symbols of all slots. In this case, 
according to this circuit, as shown in Fig. 3, apart from the 
circuit shown in Fig. 1 , there are provided an average amplitude 
phase change vector storage register 31 that temporarily stores 
an average amplitude phase change vector outputted by the 
amplitude phase change quantity averaging section 13 over one 
slot; and an addition averaging section 32. Fig. 3 is a block 
diagram depicting another configuration of this circuit. 
[0077] Here, the addition averaging section 32 computes an 
addition average value between an average amplitude phase 
change vector outputted by the current amplitude phase change 
quantity averaging section 13 and the previous average 
amplitude phase change vector stored in the corresponding 
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average amplitude phase change vector storage register 31, and 
outputs the computation to the selector 14 instead of the average 
amplitude phase change vector outputted by the amplitude phase 
change quantity averaging section 13 shown in Fig, L 
[0078] Namely, when the amplitude phase change quantity 
averaging section 13 outputs an average amplitude phase change 
vector of k-th pilot symbol , the addition averaging section 32 
computes an addition average between the average amplitude 
phase change vector and the average amplitude phase change 
vector of k-th pilot symbol in the previous slot, 
[0079] Namely, in this circuit shown in Fig, 3, the amplitude 
phase compensation vector (Sinl + j Sqnl ) relevant to a first 
information symbol in an information symbol block of k slots 
is expressed by formula 8 below, 
[0080] 
[Formula 8] 

[ 0081 ] Further, the capacitance of the average amplitude phase 
change vector storage register 31 is increased, whereby a 
plurality of the past corresponding average amplitude phase 
change vectors can be averaged and added. By doing this, there 
is advantageous effect that precision can be further improved, 
[ 0082 ] This circuit can be considered as being an extrapolation 
type synchronization detection circuit. This circuit is 
different from a general extrapolation type synchronization 
detection circuit in that the average amplitude phase change 
vector computed from a pilot symbol block immediately before 
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an information symbol block is fixedly used as an amplitude phase 
compensation vector, judgment data is fed back instead of 
subjecting a reception symbol to amplitude phase compensation, 
and the reception symbol is subjected to amplitude phase 
compensation while the amplitude phase compensation vectors are 
serially updated o 

[0083] Therefore, there is advantageous effect that the 
degradation of error rate characteristics of an information 
symbol close to a rear end of slot are reduced as compared with 
the conventional extrapolation type synchronization detection 
circuit o 
[0084] 

[Embodiment] 

An embodiment when IF return in-room experiment using 
this circuit will be described with reference to Figo 4. Fig„ 
4 is an illustrative view illustrating characteristics of this 
circuit, where a horizontal axis denotes an energy /noise power 
density per a bit, and a vertical axis denotes a bit error rate 
(BER) o 

[0085] In conditions for the experiment shown in Figo 4, the 
IF frequency is set to 90 MHZ, the scattering bandwidth is set 
to 10 MHz, and the modulation systems QPSK and BPSK are used 
for data and scattering modulation. 

[0086] The scattering rate is set to 128, the symbol rate is 
set to 64 ksps, and the chip rate is set to 7 .68 Mcps, As shown 
in Fig« 4, in this circuit, it is found that characteristics 
similar to those of the conventional interpolation type circuit 
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can be obtained * 
[0087] 

[Advantageous Effect of the Invention] 

According to the invention as claimed in claim 1, there 
is provided a synchronization detection circuit that 
compensates for an amplitude phase change quantity of an 
information symbol while an average amplitude phase change 
vector computed in a pilot symbol block is defined as an 
amplitude phase compensation vector , said circuit 
characterized in that judgment data that is a result of a 
synchronization detection is fed back, and the amplitude phase 
compensation vector is serially updated* Thus , there is no need 
to use an average amplitude phase change vector in a pilot block 
positioned after an information symbol block in order to 
compensate for an amplitude phase change in information symbol 
block, and a memory for temporarily storing a reception symbol 
is eliminated, and there is advantageous effect that a circuit 
scale and power consumption can be reduced* In addition, there 
is advantageous effect that the circuit is applicable to the 
DS-CDMA system, since a large delay does not occurs until 
judgment data has been obtained* 

[0088] According to claim 2 or 3, since there is provided a 
synchronism detection circuit wherein an amplitude phase 
fluctuation quantity of a first information symbol is 
compensated for by employing an average amplitude phase 
fluctuation quantity of a pilot symbol block which is precedent 
to the information symbol as an amplitude phase compensation 
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vector , and the amplitude phase fluctuation quantity of the 
information symbol is compensated for by employing an averaging 
value of an amplitude phase fluctuation quantity between 
judgement data which is the result of the synchronism detection 
which is precedent by one symbol and the information symbol which 
is precedent by the one symbol and the amplitude phase 
compensation vector used for compensating for the information 
symbol which is precedent by one symbol as a new amplitude phase 
compensation vector until a new pilot symbol is received/ it 
is unnecessary to utilize the average amplitude phase 
fluctuation vector of the pilot block positioned after the 
information symbol block in order to compensate for the 
amplitude phase fluctuation vector of the information symbol 
block and circuit scale and power consumption can be reduced „ 
Also, since a large delay does not occur before the judgement 
data is obtained, the invention can be applied to a DS-CDMA 
systemo 

[0089] According to claim 4, since there is provided a 
synchronism detection circuit according to claim 2 or 3 , wherein 
the average of the amplitude phase fluctuation quantity of the 
pilot symbol is set to an averaging of the average of the 
amplitude phase fluctuation quantity to the pilot symbol 
precedent by one symbol and the average of the amplitude phase 
fluctuation quantity calculated this time, the accuracy of the 
amplitude phase fluctuation quantity of the pilot symbol can 
be increased o In addition to the effect in claim 2 or 3 , the 
accuracy of compensation of the amplitude phase fluctuation 
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quantity of the pilot symbol can be improved „ 
[0090] According to the invention as claimed in claim 5, there 
is provided a synchronization detection circuit as claimed in 
claim 2 or claim 3, characterized in that an average amplitude 
phase change quantity of a pilot symbol is defined as an addition 
average between an average amplitude phase change quantity 
relevant to a pilot symbol that is precedent by one symbol and 
an average amplitude phase change quantity of the computed pilot 
symbol o Thus, there is advantageous effect that the precision 
of the amplitude phase change quantity of a pilot symbol is 
improved, and the precision of compensation for an amplitude 
phase change of an information symbol can be improved in addition 
to the advantageous effect as claimed in claim 2 or claim 3. 
[0091] According to the invention as claimed in claim 6, there 
is provided a synchronization detection circuit characterized 
by compr is ing s 

a pilot symbol generation section that outputs a replica 
signal that is identical to a pilot symbol; 

a first complex conjugate multiplier that computes 
complex conjugate multiplication between inputted correlation 
data and the replica signal upon the receipt of input of 
correlation rata having a symbol back spread; 

an amplitude phase change quantity averaging section 
that computes an average of results of the complex conjugate 
multiplication, and outputs the computed average as an average 
amplitude phase change quantity of a plurality of reception 
pilot symbols ; 
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a selector that carries out selective output; 
a second complex conjugate multiplier; 
a first multiplier; 

a third complex conjugate multiplier; 
a second multiplier; and 

an adder, said synchronization detection circuit 
compensating for an amplitude phase change quantity of the 
correlation data, and outputting judgment data that is a result 
of synchronization detection upon the receipt of input of 
correlation data having a symbol back spread, characterized by 
comprising a synchronous wave detector beings 

the selector for, while correlation data on a first 
information symbol is inputted in accordance with an externally 
inputted switching timing, selecting and outputting the average 
amplitude phase change quantity, and otherwise, selecting and 
outputting an output from the adder; 

the second complex conjugate multiplier for computing 
and externally outputting a complex conjugate multiple between 
the inputted correction data and a signal selected and outputted 
by the selector; 

the first multiplier for multiplying an average weight 
on a signal outputted from the selector; 

the third complex conjugate multiplier for computing 
a complex conjugate multiple with the inputted correlation data 
when it externally receives an input of a signal obtained by 
re-modulating the judgment data; 

the second multiplier for multiplying an averaged 
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weight for a result of complex conjugate multiplication 
inputted from the third complex conjugate multiplier; and 

the adder for adding a signal weighted by the first 
multiplier and a signal weighted by the second multiplier, 
thereby outputting the added signal to the selector o Thus, 
since an amplitude phase change of an information symbol is 
compensated for, while the precision is serially maintained 
without using an average amplitude phase change vector of a pilot 
block positioned after the information symbol block in order 
to compensate for the amplitude phase change in information 
symbol block, a memory for temporarily storing a reception 
symbol is eliminated. Therefore, there is advantageous effect 
that a circuit scale and power consumption can be reduced «, In 
addition, there is advantageous effect that the circuit is 
applicable to the DS-CDMA system, since a large delay does not 
occur until judgment data has been obtained „ 
[0092] According to the invention as claimed in claim 7, there 
is provided a synchronization detection circuit characterized 
by comprising s 

a plurality of synchronization detection sections as 
claimed in claim 6, the sections provided corresponding to a 
pass, outputs the information symbol compensating amplitude 
phase change from the inputted back spread correlation data; 

a composition section for composing an output of the 
synchronization detection section; 

a judgment section for reproducing an information 
symbol as judgment data from the result composed by the 
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composition section; and 

a re-modulation section for re-modulating the judgment 
data, and feed back and outputting the data to the 
synchronization detection section o Thus, since an amplitude 
phase change of an information symbol is compensated for, while 
the precision is serially maintained without using an average 
amplitude phase change vector of a pilot block positioned after 
the information symbol block in order to compensate for the 
amplitude phase change in information symbol block, a memory 
for temporarily storing a reception symbol is eliminated * 
Therefore, there is advantageous effect that a circuit scale 
and power consumption can be reduced <, In addition, there is 
advantageous effect that the circuit is applicable to the 
DS-CDMA system, since a large delay does not occur until judgment 
data has been obtained » 

[0093] According to the invention as claimed in claim 8, there 
is provided a synchronization detection circuit characterized 
by comprising § 

a plurality of synchronization detection sections as 
claimed in claim 6 , the section provided corresponding to a pass , 
that outputs the information symbol compensating amplitude 
phase change from the inputted back spread correlation data; 

a composition section for composing an output of the 
synchronization detection section; and 

a soft judgment section for softly judging and 
reproducing an information symbol as judgment data from the 
result composed by the composition section; and 
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a re-modulation section for re-modulating the judgment 
data by weighting an amplitude according to the likelihood of 
soft judgment, 

and feeding back and outputting the amplitude as a 
replica signal of a reception symbol o Thus, since an amplitude 
phase change of an information symbol block is compensated for, 
while the precision is serially maintained without using an 
average amplitude phase change vector of a pilot block 
positioned after the information symbol block in order to 
compensate for the amplitude phase change in information symbol 
block, a memory for temporarily storing a reception symbol is 
eliminated o Therefore, there is advantageous effect that a 
circuit scale and power consumption can be reduced „ In addition , 
there is advantageous effect that the circuit is applicable to 
the DS-CDMA system, since a large delay does not occur until 
judgment data has been obtained,, 

[0094] According to the invention as claimed in claim 9, there 
is provided a synchronization detection circuit comprising! 

a pilot symbol generation section that outputs a replica 
signal that is identical to a pilot symbol? 

a first complex conjugate multiplier that computes 
complex conjugate multiplication between inputted back 
spreaded correlation data and the replica signal; 

an amplitude phase change quantity averaging section 
that computes an average of results of the complex conjugate 
multiplication, and outputs the computed average as an average 
amplitude change quantity of a plurality of reception pilot 
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symbol; 

an average amplitude phase change vector storage 
register that temporarily stores an average amplitude phase 
change vector outputted by the amplitude phase change quantity 
averaging section over one slot, and outputs the average of the 
previously stored amplitude phase change quantity; 

an addition averaging section that computing an 
addition average value with an average amplitude phase change 
vector stored by the average amplitude phase change vector 
storage register, and outputting the computed value to a 
selector; 

a selector that carries out selective output of the 
average amplitude phase change quantity output from the 
amplitude phase change averaging section in accordance with a 
switch timing signal input from outside; 

a second complex conjugate multiplier that outputs 
outside a computed complex conjugate multiplication between the 
inputted correlation data and selectively output signal; 

a third complex conjugate multiplier that computes and 
outputs a complex conjugate multiplication between the signal 
re-modulating the first information symbol judgement data 
obtained by the output and the first information symbol 
correlation data; 

a second multiplier multiplies the weight averaged by 
signal outputted from the first multiplier, while multiplying 
the averaged weight by the result of the conjugate complex 
multiplication ; and 
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an adder, said wave detection circuit compensating for 
an amplitude phase change quantity of the correlation data, and 
outputting judgment data that is a result of synchronization 
detection upon the receipt of input of correction data having 
a symbol back-spread, characterized by comprising a synchronous 
wave detector beings 

the selector for, while correlation data on a first 
information symbol is inputted in accordance with an externally 
inputted switching timing, selecting and outputting the average 
amplitude phase change quantity, and otherwise, selecting and 
outputting an output from the adder; 

the second complex conjugate multiplier for computing 
and externally outputting a complex conjugate multiple between 
the inputted correction data and a signal selected and outputted 
by the selector; 

the first multiplier for multiplying an average weight 
on a signal outputted from the selector; 

the third complex conjugate multiplier for computing 
a complex conjugate multiple with the inputted correlation data 
when it externally receives an input of a signal obtained by 
re-modulating the judgment data; 

the second multiplier for multiplying an averaged 
weight for a result of complex conjugate multiplication 
inputted from the third complex conjugate multiplier; and 

the adder for adding a signal weighted by the first 
multiplier and a signal weighted by the second multiplier, 
thereby outputting the added signal to the selector <> Thus, the 
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precision of an amplitude phase compensation vector for 
compensating for a first information symbol is improved o In 
addition, since an amplitude phase change of an information 
symbol is compensated for, while the precision is serially 
maintained without using an average amplitude phase change 
vector of a pilot block positioned after the information symbol 
block in order to compensate for the amplitude phase change in 
information symbol block, a memory for temporarily storing a 
reception symbol is eliminated „ Therefore, there is 
advantageous effect that a circuit scale and power consumption 
can be reduced o In addition, there is advantageous effect that 
the circuit is applicable to the DS-CDMA system, since a large 
delay does not occur until judgment data has been obtained <, 
[Brief Description of the Drawings] 
[Fig* 1] 

Fig* 1 is a block diagram depicting a configuration of 
the present circuit „ 
[Fig* 2] 

Fig» 2 is a timing chart representing an operation of 
the present circuit «, 
[Fig. 3] 

Fig* 3 is a block diagram depicting another 
configuration of the present circuit «> 
[Fig- 4] 

Fig. 4 is an illustrative view illustrating 
characteristics of the present circuit* 
[Fig* 5] 
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Fig- 5 is a block diagram depicting a configuration of 
a conventional synchronization detection circuit o 
[Fig* 6] 

Fig. 6 is an illustrative view illustrating an example 
of a reception symbol inputted to the synchronous wave detection 
circuit . 

[Reference Numerals] 

looo Synchronization detection section 

2... RAKE composition section 

3 . . . Judgment section 

4... Re-modulation section 

llooo Pilot symbol generation section 

12... First complex conjugate multiplier 

13... Amplitude phase change quantity averaging section 
14 . . . Selector 

15..o Second complex conjugate multiplier 
16... First multiplier 

17... Third complex conjugate multiplier 
18. . . Second multiplier 
19 . . . Adder 

31... Average amplitude phase change vector storage register 

32 . . . Addition average section 

61... Synchronization detection section 

62... RAKE composition section 

63 . . . Judgment section 

71 . . . Symbol storage memory 

72... Pilot symbol generation circuit 
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73... First complex conjugate multiplier 

74... Amplitude phase change quantity averaging section 

75... Interpolation circuit 

76... Second complex conjugate multiplier 
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[FIGo 1] 

SYNCHRONIZATION DETECTION SECTION 

2 RAKE COMPOSITION SECTION 

3 JUDGMENT SECTION 

4 RE-MODULATION SECTION 

13 AMPLITUDE PHASE CHANGE QUANTITY AVERAGING SECTION 
11 PILOT SYMBOL GENERATION SECTION 
IB SYNCHRONIZATION DETECTION SECTION 
IN SYNCHRONIZATION DETECTION SECTION 
SWITCHING TIMING SIGNAL 

[FIGo 2] 

PILOT SYMBOL BLOCK 
INFORMATION SYMBOL BLOCK 
PILOT SYMBOL BLOCK 
FIRST INFORMATION SYMBOL 

[FIGo 5] 

71 SYMBOL STORAGE MEMORY 

62 RAKE COMPOSITION SECTION 

63 JUDGMENT SECTION 

72 PILOT SYMBOL GENERATION SECTION 

74 AMPLITUDE PHASE CHANGE QUANTITY AVERAGING SECTION 

75 INTERPOLATION CIRCUIT 
SYNCHRONIZATION DETECTION SECTION 

6 IB SYNCHRONIZATION DETECTION SECTION 
61N SYNCHRONIZATION DETECTION SECTION 
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[FIGo 3] 

SYNCHRONIZATION DETECTION SECTION 

2 RAKE COMPOSITION SECTION 

3 JUDGMENT SECTION 

4 RE-MODULATION SECTION 

13 AMPLITUDE PHASE CHANGE QUANTITY AVERAGING SECTION 
11 PILOT SYMBOL GENERATION SECTION 
32 ADDITION AVERAGING SECTION 

31 AVERAGE AMPLITUDE PHASE CHANGE VECTOR STORAGE REGISTER 
IB SYNCHRONIZATION DETECTION SECTION 
IN SYNCHRONIZATION DETECTION SECTION 
SWITCHING TIMING SIGNAL 

[ FIGo 6] 

INFORMATION SYMBOL BLOCK 
PILOT SYMBOL BLOCK 
INFORMATION SYMBOL BLOCK 
PILOT SYMBOL BLOCK 
INFORMATION SYMBOL BLOCK 
PILOT SYMBOL BLOCK 
SLOT 1 SLOT 2 SLOT 3 

[FIGo 4] 

SERIAL PROPAGATION PATH ESTIMATION TYPE SYNCHRONIZATION 
DETECTION CHARACTERISTICS 
AVERAGE 0 -ORDER INTERPOLATION 
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SERIAL ESTIMATION 
SERIAL ESTIMATION 
SERIAL ESTIMATION 



